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Purpose: New technical approaches involving biologically derived products have been used
to treat complex anal fistulas in order to avoid the risk of fecal incontinence.The least inva-
sive methods involve filling out the fistula tract with fibrin glue or introduction of an anal
fistula plug into the fistula canal following thorough curettage. A review shows that the
new techniques involving biologically derived products do not confer any significant advan-
tages. Therefore, the question inevitably arises as to whether the combination of a partial
or limited fistulectomy, i.e., of the extrasphincteric portion of the fistula, and preservation
of the sphincter muscle by repairing the section of the complex anal fistula running through
the sphincter muscle and filling it with a fistula plug produces better results.
Methods: A modified plug technique was used, in which the extrasphincteric portion of the
complex anal fistula was removed by means of a limited fistulectomy and the remaining
section of the fistula in the sphincter muscle was repaired using the fistula plug with fixing
button.
Results: Of the 52 patients with a complex anal fistula, who had undergone surgery using
a modified plug repair with limited fistulectomy of the extrasphincteric part of the fistula
and use of the fistula plug with fixing button, there are from 40 patients (follow-up rate:
77%) some kind of follow-up informations, after a mean of 19.32±6.9 months. Thirty-
two were men and eight were women, with a mean age of 52.97± 12.22 years. Surgery
was conducted to treat 36 transsphincteric, 1 intersphincteric, and 3 rectovaginal fistulas.
In 36 of 40 patients (90%), the complex anal fistulas or rectovaginal fistulas were com-
pletely healed without any sign of recurrence. None of these patients complained about
continence problems.
Conclusion: A modification of the plug repair of complex anal fistulas with limited fistulec-
tomy of the extrasphincteric part of the fistula and use of the plug with fixing button seems
to increase the healing rate in comparison to the standard plug technique.
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INTRODUCTION
Recurrence and gas and/or stool incontinence are the most com-
mon complications after surgical treatment of fistula-in-ano (5–34
and 0–63%, respectively) (1). Therefore, the goals of the treatment
of fistula-in-ano include resolving the acute-on-chronic inflam-
matory process, maintaining continence, and preventing future
recurrence (2). Although laying open of the fistula tract has stood
the test of time for the majority of low fistulas, it is a quite different
story as the fistula becomes more complex (3). Complex fistulas,
or those where a fistulotomy would result in incontinence, account
for approximately 50% of cases with this disease process (2),
including high transsphincteric, suprasphincteric, extrasphinc-
teric, all anterior transsphincteric fistulas in women, and those
caused by Crohn’s disease. This has led to a search for alterna-
tive sphincter-preserving techniques such as endorectal or dermal
advancement flaps, prolonged seton drainage, fibrin sealant injec-
tion, biological or bioprosthetic materials, and most recently the
potential utility of stem cells (3).
The promising results reported by some authors regarding the
two least invasive conservative methods, fibrin glue and Surgi-
sis AFP™ anal fistula plug, are interesting; however, their efficacy
in healing the fistulas needs to be better evaluated. Healing rates
from 31 to 85% have been reported for fibrin glue and from 14 to
87% for the plug (4) Since some authors reported only somewhat
moderate success of 50–60% with the use of the biological anal
fistula plug in their studies (5), they pointed out that further mod-
ifications of the plug technique or utilization of other biological
materials will most likely play an additional role in the treatment
of anal fistulas in the future (3).
In the studies on which the aforementioned findings are based,
the plug technique was carried out in the following way: once all
inflammatory disease had resolved over a period of 6–8 weeks, the
plug was drawn snug at the internal opening and sutured in place,
and then cut flush at the external opening without fixation at this
location (2). As such, when applying this technique up till now,
implementation of a fistulectomy or of a total or partial/limited
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fistulectomy was fully omitted. Now there are a number of publica-
tions reporting on relatively good results for treatment of complex
anal fistulas through sphincter-preserving total or limited/partial
fistulectomy in combination with fibrin glue or suture closure of
the internal opening of the anal fistula (6–8).
Here, we present the results of a modified plug technique in
which the extrasphincteric portion of the complex anal fistula was
removed by means of a limited fistulectomy and the remaining
section of the fistula in the sphincter muscle was repaired using
the fistula plug with fixing button.
PATIENTS AND METHODS
PATIENTS
The study group comprised 52 consecutive patients, who under-
went surgery in our hospital between 15 January 2009 and 31
December 2012 because of a complex anal fistula (Table 1). Of
the 52 patients, it was possible to obtain follow-up data for 40
after a mean of 19.32± 6.97 months (follow-up rate: 77%). Of the
40 patients, 28 underwent clinical and rectoscopic reexamination.
Twelve patients were interviewed in detail by telephone about any
persistent symptoms or further treatments.
Of the patients for whom follow-up data were available, 32 were
men and 8 were women, with a mean age of 52.97± 12.22 years.
These patients were treated by four surgeons. Here, surgery
was conducted to treat 36 transsphincteric, 1 intersphincteric,
and 3 rectovaginal fistulas. For 14 patients, the complex anal
fistula was surgically treated concomitantly with opening of a
periproctitic abscess. Hemorrhoids were concurrently removed in
two patients. For four patients, surgery was conducted because
of a recurrent fistula and two patients suffered from Crohn’s
disease.
SURGICAL TECHNIQUE
First, the internal fistula opening was exposed using an anal
retractor and the entire fistula tract was marked with a flexi-
ble metallic probe (Figure 1). The metallic probe was secured
internally with a clamp to prevent it from becoming displaced.
Next, limited or partial fistulectomy was conducted while pre-
serving the sphincter muscle (Figures 2 and 3). In doing so,
starting from the outside the extrasphincteric portion of the com-
plex anal fistula was cut out using diathermy, while preserving
the sphincter muscle. The sphincter muscle was then exposed,
also working from the outside inwards as far as the internal fis-
tula opening (Figures 3 and 4). As such, both the internal and
external opening of the complex anal fistula as well as the extras-
phincteric portion of the fistula was removed, leaving behind
only the section of the complex anal fistula located within the
sphincter muscle. Next, a fistula plug with fixing button was intro-
duced into this remaining portion of the complex anal fistula
(Surgisis AFP™ fistula plug with fixing button, now called Biode-
sign™ fistula plug with fixing button) (Figure 5), while securing
tightly to the sphincter muscle the fixing button of the plug by
pulling the end of the plug (Figure 6). The fixing button was
fixed internally with several absorbable single button sutures to
the underlying sphincter muscle such that the remaining internal
opening of the fistula was closed as tightly as possible (Figure 7).
Then the external end of the fistula plug was also secured with
Table 1 | Characteristics of patients with follow-up (n=40).
Male n=32 (80%)
Female n=8 (20%)
Mean age 52.97±12.22 years
Transsphincteric fistula n=36 (90%)
Intersphincteric fistula n=1 (2.5%)
Rectovaginal fistula n=3 (7.5%)
Mean follow-up 19.32±6.97 months
FIGURE 1 | Marking of the complex anal fistula with a flexible metallic
probe.
FIGURE 2 | Schematic drawing of a transsphincteric anal fistula.
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FIGURE 3 | Limited or partial fistulectomy with preservation of the
sphincter muscle. The external opening, the extrasphincteric part of the
fistula, and the internal opening are removed.
FIGURE 4 | Clinical picture after limited or partial removal of the
complex anal fistula and preservation of the internal and external
sphincter muscle.
several absorbable single button sutures to the base of the wound
of the limited fistulectomy, while pulling tightly (Figures 7 and 8).
Thanks to the voluminous fistula plug with button, the remaining
fistula portion in the sphincter muscle was filled out well and gen-
erally well-sealed. On completion of the operation, the remaining
fistula portion in the sphincter muscle should be rendered virtually
“water tight” by the fistula plug with fixing button. Post-surgical
treatment of patients was similar to that practiced following other
FIGURE 5 | Introduction of the anal fistula plug with fixing button into
the remaining intrasphincteric part of the complex anal fistula.
FIGURE 6 | For tight securing of the fixing button to the sphincter
muscle, the plug is pulled by a forceps into the remaining
intrasphincteric part of the complex anal fistula from outside.
proctologic procedures with thrice daily irrigation of the open
wound.
RESULTS
Of the 52 patients with complex anal fistula who had under-
gone surgery using the technique described above, 40 presented
for follow-up examination after a mean of 19.32± 6.97 months
(77%). Twenty-eight patients underwent clinical and rectoscopic
reexamination. Twelve patients were interviewed in detail on the
telephone, who, in the absence of symptoms, were not willing
to undergo clinical and rectoscopic reexamination. A persistent
transsphincteric anal fistula was detected in three patients, with
Crohn’s disease being implicated as the cause of the anal fistula
in one patient. In another patient, there was initial closure of
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FIGURE 7 | Fixation of the fixing button internally with several
absorbable single button sutures to the underlying sphincter muscle.
FIGURE 8 |The external end of the fistula plug is also secured with
several absorbable single button sutures to the base of the wound of
the limited fistulectomy.
the transsphincteric portion of the anal fistula, but the extras-
phincteric wound did not heal after limited fistulectomy. Renewed
intervention then revealed that this was due to the presence
of a further transsphincteric anal fistula, which was then also
treated by means of a plug. But even after this subsequent
fistula operation, the extrasphincteric wound healed only very
slowly. In 36 of the remaining 40 patients (90%), the com-
plex anal fistulas or rectovaginal fistulas described here healed
completely without any sign of recurrence after a mean of
19.32± 6.97 months. None of these patients complained about
continence problems.
DISCUSSION
New technical approaches involving biologically derived products
have been used to treat complex anal fistulas in order to avoid the
risk of fecal incontinence (9). The least invasive methods involve
filling out the fistula tract with fibrin glue or introduction of a
Surgisis AFP™ anal fistula plug into the fistula canal following
thorough curettage. The cure rates given in the literature for these
least invasive techniques are 31–85% for fibrin glue and 14–87%
for the fistula plug (4). A review shows that the new techniques
involving biologically derived products do not confer any signifi-
cant advantages (9). Another review found an overall mean clinical
success of 50–60% (5). Hence, the technique described hitherto for
treatment of complex anal fistulas with the fistula plug, without
invasive treatment of the fistula, does not appear to produce suf-
ficiently reliable results with regard to healing of a complex anal
fistula. Therefore, the question inevitably arises as to whether the
combination of a partial or limited fistulectomy, i.e., of the extras-
phincteric portion of the fistula, and preservation of the sphincter
muscle by repairing the section of the complex anal fistula running
through the sphincter muscle and filling it with a fistula plug pro-
duces better results. This technical procedure is also supported
by publications, reporting on relatively good results for complex
anal fistulas by means of partial or limited or total fistulectomy
in combination with fibrin glue or suture closure of the inter-
nal opening (6–8). Total fistulectomy with simple closure of the
internal opening can be effective for the long-term closure of com-
plex cryptoglandular fistulas (6, 7). Alternatively, the fistula track
is partially existed and followed by instillation of fibrin glue (8).
The technique described here has a similar aim: excision of the
fistula portions outside the sphincter muscle, closure of the inter-
nal fistula opening in the sphincter muscle using the fistula plug
with button, and filling the section of the complex anal fistula
running through the sphincter muscle with a biologically derived
product. A cure rate of 90% without any adverse effect on conti-
nence is very promising for complex anal fistulas. But, of course,
the present study has limitations. The number of cases is relatively
small. It was not possible to carry out clinical and rectoscopic reex-
amination for all patients. To evaluate realistically the significance
of this technique, larger multicenter, prospective randomized trials
must now be conducted. But the existing data demonstrate that the
results obtained for plug therapy of complex, transsphincteric anal
fistulas can be improved by using a modified technique involving
partial or limited fistulectomy. This means that the method will be
naturally more invasive compared to the technique used hitherto.
But this modified procedure appears more suited to reaching the
goal of bringing about healing of a complex anal fistula by means
of a single operative procedure, while preserving the sphincter
muscle.
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